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 If this should be verified, it would lead to the surprising 
result that dark matter exists in much greater density than 
luminous matter.
nebula!
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The elusive dark matter
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Diffuse light proposed by Zwicky (1937)
and first observed by Zwicky (1951) in Coma
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Hubble Frontier Fields
0.3 < z < 0.55
~31 mag/arcsec2 (3x3 arcsec2, 5σ)
F435W, F606W, F814W, F105W, F125W, F140W, F160W
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Slope of the stellar mass 
density profile of the halo 
(3D) correlates with the 
total halo mass
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slopes of the radial mass density distribution 
as shallow as the dark matter’s!!
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DM only Stars
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Gravitational lensing
Detailed mass 
distribution within 
clusters!!
Total mass (Stellar + DM)
Jauzac et al. (2014, 2015a)~10 mass models/cluster
ICL vs DMMireia Montes
A2744
M0416
50  75  100  125  140 kpc
ICL MASS X-rays
M0416
ICL vs DMMireia Montes
Modified Hausdorff  
Distance
mean difference in distance 
between tracer and model, in kpc
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Different lens inversion  
techniques => uncertainties  
in the mass maps
10"= 45.4 kpc
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Merging or recently  
merged clusters
X-rays do not follow 
 the potential of the cluster
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X-rays vs. Mass
Montes & Trujillo 2019
ICL vs DMMireia Montes
Alonso-Asensio, dalla Vecchia et al. in prep STARS DM
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STARS DM
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Massive halos are less concentrated 
(Navarro+1996, Gao+2004)
Their satellites tend to deposit their stars 
at large radii (Cooper+2015) 
see also Jee 2007b
Those stars follow the potential of the cluster…
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Extra slides…
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